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Description 

The present Invention relates to an electrostatic 
precipitator for use In electrostatic filters, so-called 
electrofilters. 5 

In principle, an electrostatic precipitator com- 
prises a multiple of electrode plates or elecbrode 
lamellae Which are electrtcally conductive or seml- 
conductlve and which are arranged In mutually 
spaced parallel relationship and alternatively cbnheo- io 
ted electrically to a respective terminal of a d.c. volt- 
age source, such as to produce a stnictural device 
similar to an air capacitor connecteid to tx>th terminals 
of the d.c. voltage source. An electrostatic precipitator 
of thb kind Is placed In the air flow passage or duct of is 
an electrofnter in a manner such that the electrode 
plates or lamellae extend transversely across the air 
duct or air-flow passage In which the mter Is placed, 
with the side surfiaces of said plate electrodes parallel 
with the direction of air flow through the duct The air 20 
flow to be cleansed of aerosol contaminants present 
In the form of solid particles or liquid droplets 3 driven 
through the air-flow duct; and therewith through the 
precipitator; by means of a blower or fan, natural ven- 
tilation, forced draught, or with the aid of an electric 25 
ion wind .(af; International Patent Application 
PCTySE8»00538, which corresponds to EP-A- 
0264363). The electrofilter Incorporates upstream of 
the electrostatic precipitator means for electrically 
charging the aerosol contaminants present in the air 90 
flow In some suitable known manner, e.g. by means 
of a corona discharge which generates air Ions. The 
purpose of the electrostatic precipitator Is therewith to 
bring the electrically charged contaminants In the air 
flow passing through the precipitator, between the 35 
various plate electrodes thereof, under the Influence 
of the electric field which Is generated between adja- 
cent electrodes and whteh extends essenflally at right 
angles to the directkm of airflow, sudi that ^ con- 
taminants wm m^ta to one or the other of said eleo- 4o 
trodes, depending on the electrical polarity of the 
contaminants, and fasten on said electrodes, there- 
with cleansing the air How fltrni saki contaminants. 

In order for an electric precipitator of this kfrid to 
woric with a high degree of efficiency, Le. to be able 4s 
to extract a high proportbn of the contaminants pre- 
sent In the through-flowing air, It Is necessary to gen- 
erate a high field strength between mutually adjacent 
electrodes, i.e. small electrode Interspacbig and a 
h^h voltage between mutually adjacent electrodes, so 
These requirements are extremely difRcult to achieve, 
however, with present day electrostatic predpllator 
constructions. With known electrostatte precipitators, 
snDSli Interspaces and high volteges between mutu- 
ally adjacent electrodes result In an unaccepteble ^ 59 
high risk of glow discharge from the electrodes. Such 
glow discharges occur in particular at the edges of the 
electrodes, which are nonmally made of thin sheet 



metal, and the phenorrienon Is particularly trouble- 
some when these edges are sharp or Irregular, as a 
rssult of the method used to manufacture said elec- 
trodes, and b heightened still further by the dH which 
collects unavoidably on the precipitation electrodes 
while thepreclpttator Is In use. Such glow discharges 
give rise to h^hly distorblng noise levels (crackles 
and rattles), and also generate ozone In undesrable 
and at times unacceptatrie levels. It wiR also be under- 
stood thdtthe predpitetlon electrodes must be held In 
posltton at the required distance apart. In some way 
or another. When this b achieved with the aid of eleo- 
trically insulated sj^cers placed betuveen respedh/e 
^ectrodes, the spacers unavoWaWy become dirty 
during the use of the predpltetor, therewith resulting 
hi the occurrence of creep cunrenta on the dfriy sur- 
fiaces of the spacers. These creep cuirents gradually 
destroy the spacer Insubtton unless a vary h^h qual- 
ity Insulattort is used. Consequentty, \t Is normal prac- 
tice with known electrostatic predpltatore of thte kind 
to use relatively corhpllcated, and therewith expen- 
sive, constmctfons in <»derto,avok( as for as possft>le 
the need for ^ectricalty Insulating spacer elemente 
with ^lort creep current paths. 

ItwII also be wnderstood that an electrostatic pre- 
cipitator wflhpresent a s^ificant capacitance. Conse- 
quently, a powerful capacitive discharge current will 
be released. If Uie electrodes of the precipitator are 
touched uhlntenttona^y. This cwrent Is highly 
unpleasant and nf»y even be dangerous Conse- 
quently, when eleclrofiltera of this kind are to be used 
in a human environment, e.g. In domestic environ- 
ments or woridng environnmnts. It must be ensured 
that the electrostatic precipitator cannot be touched 
unintentionally. This dffen places on tiie construction 
of the electrofllter demands whteh conflict with other 
stractural deskferata, such as small dimenstons, low 
air-^ow resistance, eta 

One object of tiie Invention is tiierefore to provide 
an electrostatic precipitator of the kind described In 
the Introduction with which the albresaM problems 
and difficultids are overcome, such as to enable a 
higher volte^e and a smaller mutual interepadng to be 
applied between the adjacent electrodes of said pre- 
cipitator, thereby achieving a rnore effective sepa- 
ration of the electrically charged aerosol 
contamlnante from ttie air flowing through the prec^l- 
tator or fiter than can be achieved with known eleo- 
troflKeraofthfokind. 

This ol>|ect Is achieved In accordance with ttie 
Invention in ttiat at least the electrodes connected to 
one tannlnal of the ±c voltage source are connected 
to said \Bm\na Indhrldually, Le. each £w se, Instead 
of being connected directiy wfth one another as with 
eledrostatic predpftators known hittierto. This sepa- 
rate connection of ttie electrodes or precipitation ele- 
ments to said one pole is achieved by placing a 
skJe^dge part of respecth^e electrodes In pressure 
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contact with one side of an individual sheet-like or 
strip-tike member whteh Is made of a highly resistive 
material and which la provkled at its point of contact 
with said ^ectrode with a separate electrical contact 
means which te connected electrically to the relevant s 
temfilnai of the d.c. voltage source. An advantage is 
gained when the remaining electrodes are also con* 
nected to the other terminal of the voltage source in a 
like manner. One tenninal of the high voltage source 
is normally earthed, wherewith at least the electrodes 10 
connected to the high voltage tenninal of the d.a volt- 
age source are connected Indlvklually and each per 
88 to said source In the afore-described manner. 

Thealbrementioriedhighlyreslstivemiaterial con- 
veniently consists of a piastk; which is highly resistive, is 
so-called antistatic plastic or a plastic treated to 
become antistatic, for example a plastic matsriirt of 
the kind used to package semi-conductor compo- 
nents so that said components are protected against 
the effect of electrostatic voltages. Such anti-static, or 20 
anti-static treated, plastic materials are available 
commerdaily and nomnaiiy have a surface resistivity 
of from lOMO^^Q, nomnaiiy in the order of lO^^flL 

. In accordance wittittm Invention at least tt)a elec- 
trodes connected to ttie one terminal of ttie d.c. volt- 25 
age source, jiamely tiie non-eartiied high voltage . 
terminal of said source, are connected electrically to 
said terminal and to each othm* tiirough very high resi- 
stances. Thisimeans that those currents which are- 
able to occur as a result of electrical discharges from so 
the electrodes:or as a result of creep currents along 
elecfrically Insulating spacer members behveen ad|a- 
cent electrodes witti differing voltages will be limfted 
to exceedingly smaO values, e.g. values in the order 
of 10-100 nA. The aforesaid discharges wBI tiierefore 35 
be too small and too negligible to generate audible 
noise or to generate, undesirable levels of ozone» 
while any creep cunnents ttiat may be generated will 
be too small to have any deleterious Influence on the 
Insidating material. In practice, each electrode of an 40 
electrostatic precipitator tiiat Is constructed in accord- 
ance witii tiie invention will adjust automatically to an 
IndWkf ud voltage level In response to extremely mod> 
erate discharges and/or extremely low creep currenta 
ak>ng ttie electricaRy Insulating spacer menrtf>ers. 45 
Even a direct short circuit between two mutually adja- 
cent electrodes wBI produce no hanmful short-drcuft 
currenta, and neKher will It affect the voltage level of 
the remaining electrodes ttiereby enabling tiie preci- 
pitator to continue to operate practically without Inter- 60 
ference. The Invention also eliminates ttie possible 
occunrence of powerful comparitive discharge cur- 
renta in tiie event of physical contact with the elec- 
trodes, tiiereby also eliminating ttie hazards or 
unpleasantness ttiatsuch unintonttonal contactwould 65 
ottierwise cause. 

The Invention will now be described in rhibre detail 
wHh reference to en exemplifying embodiment of ah 



electrostatic precipitator constructed In accordance 
wtth ttie Invention and wltti reference to ttie accorrv- 
panying drawing. 

The single Rgure of ttie accompanying drawing is . 
a schematic view of ttie Inventive electiostatio preci- 
pitator as seen In ttie direction of airflow tfvough the 
precipitator or ttie electrofilter. The air duct In which 
the predpftetor Is placed has been omitted from the 
Illustration, for ttie sake of simplldfy and darity. 

The Olustrated predpltator Is comprised of a 
plurality of lameltae-iace or plate-like electrodes 1 and 
2 which are arranged In mutually parallel and mutually 
spaced relationship, witti ttie sMe surfaces ctf ttie ele> 
trodes 1 and 2 extending parallel witti ttie direction of 
airflow, l.e. at right angles to tiie plane of ttie drawing. 
These electrodes, or predpltation elements, are eieo- 
trically conductive or seml-oonductfve. It shall be 
observed In tills regard ttiat tiie cunrenta to be conduc- 
ted by ttie electrodes are very small, since ttiey cor- 
respond solely to ttie electrical charge of ttie 
contamfnanta which precipitate onto ttie electrodes 
and to ttie electrical charge of tiiose air Ions whtoh 
might discharge In the vidnity of the electrodes. The 
electrodes 1, 2 may therefore be made of metal or 
constructed from a weakly conductive or semi-con- 
ductive material, such as a semi-conductive paper or 
paperboard construction for example. Each alternate 
electrode 1, 2 of tiie predpltator Is connected electri- 
cally to a respective tenninal or pole of a da voltage 
soiffce 3. In ttie case of ttie exemplified preferred 
embodiment of ttie Inventive electrostatic predpltator, 
this connection of the prec^itation electrodes 1, 2 to 
a respective one of ttie two terminals of the voltage 
source 3 Is achieved by bringing one side-edge sur- 
face of a respective electrode, or at least parte of saM 
one side-edge surtace. Into pressure contact wtth one . 
skle of a respective sheet-like or strip-lflie member 4 
or 5 which Is made of a highly resistive mat^, %ich 
,as a soiled antistatic plastic, ore ptastic which has 
been made antistatic. Such antistatic or antistatic 
treated materials are weO known per se and are used, 
inter alta, to wrap semi-conductor ooniponente so as 
to protect ttie same against electrostatic vdtages dur- . 
Ing the transportation and storage of such compo- 
nents. These plasttc materials have a suriace 
resistivity of from 10«-10^bq nomially of tiie order of 
lO^^a The antistatic material add by MAGNAB, 
Nykdping, Sweden under ttie des^nation MPAC has 
been found extremely suitable to ttie requlrementa of 
ttie present Invention. The plastic members 4, 5 may 
have a ttilckness of e.g. 1-5 mm, and will be sllghtiy 
resBient or elastic, such as to enable ttie side edges 
of ttie electrodes 1 , 2 to be hdd In finn abutment witti 
one side surface of reapecttve plastic members, wtth 
ttie aid of a suttably adapted pressure. The mutually 
opposing skJe surfaces of tiie plastic members 4, 5 
have provided ttierson respecttve electrical contact 
means 6, 7, e.g. In ttie fonm of metaf wires, metal- 



3 



5 



EP 0332 624 B1 



6 



strips, metal plates or the IDce which are held pressed 
against the surfaces of respective plastic members 
and which areconnected electrically to a respecUve 
tormina! of the d.c. voltage source 3, suitably through 
a re^ectlve hlgh<^mlc resistance 8, 9. An advan- 5 
tage Is afforded when the relatively soft and resilient 
antistatic plastic members 4, 5 are supported In res- 
pecthre rigid holders 10 and 11 made of a good 
Insulating plastic material 

As a result of the arrangement according to ttte io 
Invention, each of thd predpltaOon electrodes 1, 2 is 
electrically connected Indhfldually to its associated 
terminal of the dc. voltage source 3» ttirough a very 
h^h resistance fbnned by (he respective antistatic 
plastic-member 4 and 5. In addition to lying between 16 
ttie plate electrodes 1, 2 and assodated tennfnats of 
tiie source 3, ttils high resistance w8t also lie mutuaHy 
between ttie various electrodes 1, 2 which are con- 
nected In common to the same temiinal of tiie voltage 
cource 3, Thus, titose electrical discharges which are 20 
able to occur at the edges of tiie electrodes i, 2 will 
be limitBd to such an «dent as to be totally Inaudible 
and such as to generate no appreciable amounts of 
ozone. Sfrnllariy, tiiose creep currents which might 
occur along tiie electrically insulating spacer mem- 25 
bars between respective electrodes 1 and 2 will be 
restricted to such low values as to leave tiie insulation 
material unaffected. Furtitermore, as a result of tiie 
Invention, only very low sbort-drcutt currents can 
occur In tiie event of a direct short circuit between two 30 
mutually adjacent electrodes 1 and 2. In reality each 
individual electrode 1, 2 will adjust automatically to a 
voltage level which is contingent on prevaiing dis- 
chaiige currents, creeping currents and short-drcuft 
currents through tiie electrode concerned. A lowering 35 
of flfte voltage level of a gwen electrode will not affect 
the voltage levels of tiie remaining electrodes and wit 
not theriore affect tiie operation or efficiency of tiie 
electrostatic precipitator to any appreciable extent 

The particular constnjction of tiie fifiventive 40 
eledbrostatic preclpftator also ensures tiiat no large, 
dangerous or unpleasant discharge currents can 
occur as ttie result of unintentional physical contact 
wlttitiieelctrodes1,Z 

The prfrnaiy purpose of ttie highohmic resist- 46 
ancos 8, 9 is to prevent tiie occurrence of large short- 
circuit currents should one of ttie plastic members 4. 
5 be short^^lrculled, e.g., as a result of con^ into 
unlntentionm contact witii water. 

Normally, one of tiie tenmlnals of the d.c. voltage 60 
source 3 is eartiied. as Olusbrated in tiie drawing. In ttie 
case of an electrostatic predpitator constructed In 
accordance witii ttie invention it Is conceivable to con- 
nect this earthed tenfitfnal of tiie d.a voltage source 3 
dIrecOy to corresponding precipitation electrodes 2 In 55 
a conventional manner. However, it is prefenod even 
In cases such as these to connect ttie earthed termi- 
nal of ttie voltage source 3 to associated electrodes 2 



ttirough a high-reslstive antistatic or antistatic-treated 
plastic member 5, as Blustrated in ttie drawing. 

It Is beneficial to arrange ttie precipitation eleo 
trodes 1 , 2 of an electrostatic precipitator consbucted 
in accordance wtth ttie Wusfrated embodiment such 
Oiat ttie distance between ttie plastic member 4 and 
ttie electrodes 2 ttiat are not connected to said mem- 
ber is greater ttian the mutual distance between mutu- 
ally adjacent electrodes 1 and 2. Correspondingly, ttie 
distance between ttie plastic member 5 and tfie eleo= 
trodes 1 is greater ttian the mutual distance betweert 
mutually adjacent electrodes 1 and Z This anange-- 
ment of ttie electrodes wifi prevent a direct sparic-oveT 
between ttie eiedrodes 2 and ttie plastic member 4, 
and between ttie electrodes 1 and ttie plastic member 
5. 

The electrodes 1 and 2 are held In position, at ttie 
desired distance apart vvitti ttie aid of spacer mem- 
bers (not shown) which are made of an electrically 
insulating materia A great deal of scope b afforded 
witti regard io tiie configuration and positioning of 
ttiese spacer members and also In the ^pe of Insulat- 
ing material used herefor, since any creep currents 
which might travel along ttie spacer members vt4ll be 
very small and ttierewitti quite harmless, as men- 
tioned in the aforegoing. Thus, ttie spacer members 
may be formed from a suitably moldable, electrically 
Insulating resin or glue which is applied at suitable 
locations .betweisn ttie predpitatton electrodes 1 and 
2. 

Since ttie precipitation electrodes 1, 2 of ttie 
electrostatic precipitator may be fbraied, e.g., from 
semlH»>nducttve paper or paperboard, ttie inventive 
precipitator can be manufactured readily and at low 
costs. This enables ttie precipitator to be intended for 
one-time use only. Le. ttie ^edrostatic predpitator, or 
at least ttie part ttiereof formed tyy ttie electrodes 1 , 2, 
can be discarded and replaced wfth a new precipitator 
or a new electrode pack when ttie old precipitator or 
electrode pack has become too dirty for effective use. 



Claims 

1. An electrostattc precipitator fbr use witti tileo- 
trofDters, comprising a multipte of electrically conduo- 
tive or semkxmducttve plate electrodes or lamella 
precipitation electrodes (1, 2) whteh are arranged In 
mutually paraUel and spaced relationship and which 
are electrically connected alternately to ttie one terml- 
nal and ttie ottier terminal of a d.a voltage source (3), 
characterized In tfiat at least ttie electrodes (1 or 2) 
connected to said one terminal of ttie voltage source 
(3) are indlvlduaily connected to said one tennlnal by 
bringing an edge-surfece part of a respective elec- 
trode (1 or 2) in preesure-contact wtth one side of a 
sheet-IBce or strip-like member (4 or 5) made of a 
highly reslstfve material, said highly resistive member 
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being provided wfth electrical contact means (6 or 7) 
which are separate from the locations at which the 
respective electrodes contact said n^ber andwhich 
are connected electrically to the relevant temtlnai of 
the d.c. voltage source (3). 5 

Z A preclpKator according to Oaim 1, charac- 
terized In that an electrodes (t 2) are connected 
vfdually to a respective terminal of the da voltage 
source (3) in the aforesaid manner. 

3. A precipitator according to Claim 1 or Claim 2, io 
characterized In that the highly resistive material (4, 

5) comprises an antistatic plastic material having a 
surface resistivify of from 10^10^^ preferably of ca 

4. A precipitator according to Claim 1, charao- is 
terized In that tfie tenninals of the d.a voltage source 

(3) sat^ connected electrically to respectivo contact 
means (6 or 7) on respectfva members' (4 or 5) 
through a high-ohmic resistance (8 or 9):. 

5. A precipitator according to Oaim 1» charao- 20 
terized. in that said iiighly resistive member (4» 5) is 
slightly resUtent or soft 

6. A precipitator according to any of aaims 1-5, 
characterized In that the electrodes (1, 2) are held in 
their intended mutual positions with the aid of spacer 25 
members comprising an electrically Insulating ma- 
teriaL 

7. A precipitator according to Claim S, charac- 
terized in that the spacer members are formed from a 
mddable. electricalty insulating plastics material or so 
glue. 



PatentansprQche 

35 

1. Elektrostatischer Entstauber fQr den Einsatz 
mit Qektrofiitem, enthaltend eine VIelzahi von oleic- 
triscHv leKenden oder halbleltenden Plattenelelctroden 
Oder L^meUen-bescheldeelektroden (1, 2), die paral^ 
le! in einem Abstand zueinander angeordnet und elelc- 40 
trisch atYwechseind mit der einen Klemme und der 
anderan Klemme einer GS-SpannungsqueOe (3) ver- 
bunden sind, dadurch gekennxelchnei da&wenlg- 
stens die mit der genannten einen lOemme der 
SpannungsqueOe (3} verbundenen EleMroden (1 46 
Oder 2) einzeln an die genannte eine Klerrvne ange- 
schlossMi sind, indem eihe iCantenfliche eIner ent- 
sprechenden Elektrode (1 Oder 2) In Drucklcontakt nolt 
e^er Sofia elnes folien- Oder stiieifenartigen Berhents 
(4 Oder 5) aua einam hochohmlgein Material gebiacht so 
wird, wobai das genannte hochohmige Elemertt mit 
eleldrischen Kontalctmltteln (6 oder 7) versetten Ist, 
die von den Stellen getrehnt sind, an denen die 
Jewelligen Eleidroden mit dem genannten Element in 
Kontakt stehmi, und die elektrisch mit der JeWelllgen ss 
tOenrime der GS-Spannungsquelle (3) verbunden 
sind. 

Entstauber nach Anspruch 1, dadurch 



getcennzelchnet dad sfimtllche Elektroden (1, 2) 
etnzein mit der entsprechenden Klemme der GS- 
Spannungsquelle (3) auf die oben beschriebenQ 
Weise verbunden sind. 

a Entstauber nach Anspruch 1 oder 2, dadureh 
gekennzeichnet da& das hochoMge Material (4, 5) 
ein antlstatisches Kunststofftnaterlal mft eInem spezp 
fischen OberflSchenwIderstand von 10^10^' O. vor- 
zugswelse von ca IQ^^ n, enthilt 

4. Entstauber nach Anspmch. 1, dadurch; 
gelcennzelchnet , da& die Klemmen der GS-Span>. 
nungsquefle (3) Ober einen Hochohmwiderstand (8 
Oder 9} eteldrisch mit entsprechenden Kontaktmitteln 
{6 Oder 7) an entsprechenden Elernenten (4 oder 5), 
verbunden sind. 

^& Entstauber' nach Anspmch 1« dadurch. 
gekennselchnei daft das genannte hochohmige 
Element (4, etwas elastlsch oder weich 1st 

8. Entstauber nach einem der Ansprpche 1 bi$ 5» 
dadureh geicennzeichnet, daS die Elektroden (1, 2) 
mit Hitfe von Abstandselementen. die ein elektrisch 
isotierendes Material enthalten, In den vorges^ehenen 
JeweaigeriPosittonengehaitenwerden,. 

7, Entstauber nach Anspmch 8, dadurch 
gekennzeichnet . daB die Abstandselementa aus ei^ 
nem verfonmbaren^ elektrisch leitenden Kunststoff 
oderteimbeslehen. 



Revendicatlonit 

1. Apparefl ^lectrostatlque do precipitation des- 
tine d 6lire ub1ls6 avec des 6lectrofiltres, comprenant 
une multiplicity de plaques Electrodes ou de lamelles 
diectrodes de pr6clpfiatk>n diecbriquement conductrn 
ces ou semlK»ndu(^ces (1^. qui sont disposdes 
paraUdlement les unes aux autres et espacEes ies 
unes des autres et qui sorit dlectrliqtuement raccor- 
d^es en altemance d la prerhldre bome et & la 
deuxidme bome tfune source de tension continue (3), 
caract6ria6 en cequ'au nioins ies ^ectrcdes (1 ou 2) 
raccorddes k la premlto bome de la source da ten- 
sfon (3) sont IndlvMuellement raeeordtes d cetla 
bome en amenant une partie de la surface d'un bord 
d'une Electrode respective (1 ou 2) en contact sous 
presston avec un cOt6 d*un Eidment analogue d une 
fetiOie ou d une bande (4 ou 5) en un mat6riau extr^ 
moment resistant cetEIEmeritextrftmementrdststant 
Etant 6quip6 de moyensde contact diectrique (8 ou 7) 
qui sont 86par6s des emplacerhents auxquels les 
Electrodes respecdves sont en contact avec cat Ele- 
ment et qui sont raccordEs Elecblquement d la borne 
correspondante de la source de courant continu (d). 
. Z AppareO deprEclpttatlon seh>h la revendicatlon 
1. caraclEilsE eh oe que toutes les Electrbdes (1,2) 
sont raccordEes indlviduellement E une bome raspeo- 
tive de la source de tension continue (3) de la martlEre 
prEdtEe. 
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3. Apparell de precipitation selon la revendlcatbn 
1 ou la rovondlcatlon 2, caract6ris6 en ce que le mat^ 
rfau extr&mement resistant (4,5) est una matl^re plas* 
ttqua antistatfque ayant une r6slstlvlt6-d8 surface 
comprise entre 10» et 10« ohms, de pr&lirence dgale 5 
d environ 10^' ohnns, 

4. Apparell de prdcfpltation seJon la revendlcatfon 
1 , caract^rfsd en ce que les bomes de la source de 
tension continue (3) sont raccorddes 6lectriquement 

k des moyens de contact respectifs (8 ou 7) eur des io 
dliintente respectrfa (4 ou 5) par une rdsistance ohnrf. 
que dlevde (8 ou 9). 

5. AppareH de precipitation selon la revendicatloh 
1, caract6rls6 en ce qua cet dfdment extrfinnemenl 
rdslstant (4,5) est teg&rement eiastique ou tendre. is 

6. AppareS de prddpRatibn selon rkine des reven- 
dicatloRS Ids, caractdrise en ce que les electrodes 
(1,2) sont nrialntenues dans leurs positions nmituelles 
prdvues d I'aWe d'eidments d'espacement constttues 

par un nnatdriau 6lectrlquement Isolant 20 

7: Appareil de prddpilation selon la revendication 
6, caracterise en ce que les eidnienls d'espacement 
sont fbnnj§s en une matldre plastique ou une coOe 
moulable eiecferiquement Isolanfe. 
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